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[57] ABSTRACT 

A voice recording and/or reproducing apparatus has a 
memory for storing information unique to a user and/or 
information unique to the apparatus. When recording a voice 
file, the imique information is recorded in index information. 
Preferably, a unique file number is also recorded. In order 
that a voice file can be recognized by a personal computer 
or other information apparatus, a predetermined identifier 
consisting of one to three characters is added to the name of 
the voice file. When reproducing, a voice file having a name 
including the predetermined identifier consisting of one to 
three characters is selected and reproduced. 
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VOICE RECORDING AND/OR FIG. 2 is an illustration of an example of information 

REPRODUCING APPARATUS stored in a fixed information storing portion of the voice 

recording and reproducing apparatus of the first embodiment 

BACKGROUND OF THE INVENTION of t^e present invention. 

5 FIG. 3 is an illustration of an example of a map of data 

1. Field of the Invention recorded in a recording medium for recording index 
The present invention relates to a voice recording and/or information, voice data and the like, by the voice recording 

reproducing apparatus for recording a voice to a recording and reproducing apparatus of the first embodiment of the 

medium by converting an analog signal representing the present mvention. 

voice to a digital signal, and/or for reproducing the voice by f IG. 4 is a flowchart of setting a user identification in the 

converting the digital signal to an analog signal. voice recording and reproducing apparatus of the first 

2, Description of the Related Art embodiment of the present invention. 

^ . , , J. J J . FIG. 5 IS a flowchart of recording an identification code 

A digital voice recording and reproducing apparatus con- ,3 i^^^ex information in the voice re^rding and reproducing 

verts an analog signal representmg a voice to a digital signal apparatus of the first embodiment of the present invention 

and records the digital signal in a recording medium when 15 ^ ^ ^ ^^^^^ ^. ^^^^ ^^^^^^ ^ ^^.^ 

the voice IS recorded, and converts the digital signal to an recording and reproducing apparatus of a second embodi- 

analog signal when the voice is reproduced. Various types of jjjent of the present invention. 

digital voice recording and reproducing apparatuses have piG. 7 is a perspective view of the voice recording and 

been developed and practically used. reproducing apparatus of the second embodiment of the 

The digital voice recording and reproducing apparatus has present invention, 

been practically used also in a so-called dictation system in FIG. 8 is an elevation view of an arrangement of operation 

which the dictations recorded by a plurahty of dictators are buttons of the voice recording and reproducing apparatus of 

reproduced and typed by a typist, or in a so-called central- the second embodiment of the present invention, 

ized type of dictation system in which a dictation is directly FIG. 9 is a right side view of the arrangement of the 

recorded by a dictator via a telephone network or the like to operation buttons of the voice recording and reproducing 

a reproducing apparatus located on the side of a typist. apparatus of the second embodiment of the present inven- 



In the dictation system, in order to identify the dictator of 



tion. 



a dictation, the dictator's name is inputted as voice at the F^G. 10 is a left side view of the arrangement of the 

beginning of the dictation. In the centralized type of dicta- operation buttons of the voice recordmg and reproducing 

tion system, a predetermined number assigned to the dictator apparatus of the second embodiment of the present inven- 

is inputted before the dictation is started by using the . 

telephone ^ plane view of the arrangement of the 

. . , , . , , operation buttons of the voice recording and reproducing 

However, it is troublesome to input the dictator s name as apparatus of the second embodiment of the present inven- 

voice each time recording is made. Further, measures should 35 ^^qq 

be taken against the case in which a plurahty of dictators ^2 is a flowchart of an operation of a system 

have the same name. controller of the voice recording and reproducing apparatus 

" Moreover, the digitally recorded dictation is often of the second embodiment of the prese"nt invention, 

recorded in a rewritable solid-state memory, which may be FIG. 13 is a flowchart of acquiring file information from 

used for a recording medium of a computer. It is very 40 a card in the voice recording and reproducing apparatus of 

convenient if a single solid-state memory is commonly used the second embodiment of the present invention, 

for the voice recording and reproducing apparatus and the FIG. 14 is a conceptual illustration of the structure of a 

computer. However, in such a case, a recorded voice file is voice file in the voice recording and reproducing apparatus 

required to be discriminated from the other computer files to of the second embodiment of the present invention, 

prevent confusion. 45 FIG, 15 is a flowchart of a part of a recording process in 

the voice recording and reproducing apparatus of the second 

SUMMARY OF THE INVENTION embodiment of the present invention. 

It is an object of the present invention to provide a voice ^ flowchart of the other part of the recording 

recording and/or reproducing apparatus which can easily T^'" "^'^^ l""'^ ^^^^^i^S reproducing apparatus of 

discriminate and manage a voice file. 50 embodiment of the present invention. 

^ , . . . ^ . , FIG. 17 is a block diagram showmg the structure of a 

In one aspect of the present mvention, infonnauon unique ^oice recording and reproducing apparatus of a third 

to a voice recordmg and/or reproducing apparatus is stored embodiment of the present invention, 

in the body of the apparatus and the information is copied to pjc. I8 is a flowchart of an operation of a system 

an mdex portion of a voice file. In another aspect of the controller of the voice recording and reproducing apparatus 

present invention, the name of a voice file includes an of the third embodiment of the present invention, 

identifier consisting of one to three characters. piQ. 19 is a flowchart of a part of a voice file transfer 

Other and further objects, features and advantages of the process in the voice recording and reproducing apparatus of 

invention will appear more fully firom the following descrip- the third embodiment of the present invention, 

tion. FIG. 20 is a flowchart of the other part of the voice file 

transfer process in the voice recording and reproducing 

BRIEF DESCRIPTION OF THE DRAWINGS apparatus of the third embodiment of the present invention. 

The accompanying drawings are for the purpose of iUus- DESCRIPTION OF THE PREFERRED 

tralion only and not for limitation. EMBODIMENTS 

FIG. 1 is a block diagram showing the structure of a voice 65 The present invention wiU be described in further detail 

recording and reproducing apparatus of a first embodiment by way of example with reference to the accompanying 

of the present invention. drawings. 
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FIG. 1 is a block diagram of the structure of a voice information storing portion 21 but from a random access 

recording and reproducing apparatus of a first embodiment memory (herein after called "RAM") Sa in the main control 

of the present invention. circuit 8. The details of the implementation of the process 

The voice recording and reproducing apparatus of the first will be described below, 
embodiment comprises a microphone 1 for converting a ^ Although, in the first embodiment, the fixed information 

voice to an analog electrical signal. A pre-amplifier 2 con- storing portion 21 is an external recording medium, e.g., a 

nected to the microphone 1 amplifies the analog signal. An read only memory (herein after called "ROM"), coupled to 

unnecessary frequency band is cut off from the amplified the main control circuit 8, it is not limited to this specific 

analog signal by a low-pass filter 3 to prevent aliasing noises form. For example, the fixed information storing portion 21 

from being generated, and the analog signal is converted to may be an electrically writable nonvolatile memory in the 

a digital signal by an analog-to-digital converter (hereinafter main control circuit 8. 

called "A/D converter") 4. FIG. 2 illustrates an example of information stored in the 

The digital signal is inputted to a digital signal processor fixed information storing portion 21. 

(hereinafter called "DSF') 5. As described above, the fixed information is stored in the 

The DSP 5 is coupled to a control circuit 6 for controlling fixed information storing portion 21 of the voice recording 

operations of the DSP 5, as well as to an input-output buffer and reproducing apparatus before the apparatus is shipped, 

(hereinafter called "I/O buffer") 7 as a buffer means for Th^ stored information includes the version number (Ver 

temporally storing coded data. The control circuit 6 is No.) of the control system, the name of the manufacturer, the 

coupled to a main control circuit 8 described below, and is model name, the serial number (e.g., 0013527 shown in FIG. 

controlled thereby. 2) or the like, of the apparatus. 

Further, a battery 20 for supplying electric power to the embodiment, the fixed infonmation storing 

whole voice recording and reproducing apparatus supplies portion 21 is the external ROM coupled to the main control 

an operating voltage to the DSP 5 via a main power switch ^^^^^^^ ^- However, since some of the fixed information, such 

X5 as the version number of the control system, the name of the 

r^on c • 4 11 1 u 4U * 1 manufacturer, the model name or the like, will be deter- 
When recordmg, the DSP 5 is controlled by the control --i-.i. . c • t t 

V £ *u « *i: ^ 1 • 1 i: *u A /r^ * A mmed m the phase 01 product design, they may be stored as 

circuit 6 so that the digital signal from the A/D converter 4 „^ • • , ■ , . . « r„ 

is compressively Iransformed (coded) to data in a predeter- ^'^'Y''^ J° """"^ control circuit 8. The serial 

mined format. The coded data are temporaUy stored in the ""'^ T ° f •°'='"^^'' 
I/O buffer 7, and .ben transmitted to the main control circuit 30 ^ °' f *™»"y =°"Pl«'' '° the control arcuit 8, whUe 

g the apparatus is produced or assembled. 

' , . . t , , . . T^oT^ . Further, the information can be Stored in any kinds of data 

On he other hand, when reproducing, the DSP 5 is ^j^^ ^^^-^^ j^^^ ^^^^ ^^^^^ information can be 

contioUed by the control circuit 6 to decompressively trans- pgp 5^ ^^^j^j ^^j^ g recording 

form (decode) the data from the mam control Circuit 8. The „^j%,„ m *u n 

> , , . , , -ic medium 10 or the like. 

decoded digital signal is mputted to a digital -to-analog r^, * i i * *u • j ,c u .i_ 

, /tT • c7 11 J «U/A J\ n The control relatmg to the index mformation by the main 

converter (hereinafter called "D/A converter^ ) U. . i • o • • i . j - j -.l 

^ ^ control circuit 8 is implemented m accordance with the 

The D/A converter 11 converts the decoded digital signal operation of an operating portion 19 comprising a plurality 
to an analog signal, and the analog signal is inputted to a operation buttons and switches. That is, the information 
power amplifier 12 for amplifying the analog signal and reading or writing as described above, or the like operation 
driving a speaker 13 via a low-pass filter (not shown) for implemented by the operation of a corresponding opera- 
cutting off an unnecessary frequency band from the analog ^ion button or switch of the operating portion 19. Thus, the 
signal to reduce quanUzation noises. The speaker 13 con- control unit 8 controls the operation of the fixed 
verts the analog signal to a voice. information storing portion 21, the RAM Sa, an address 

The main control circuit 8 comprises a micro-processor as control circuit 9, and the recording medium 10, as well as the 

a central processing unit (CPU), and serves as a control operation of the DSP 5. 

means for controlling the operations of respective portions As described above, the I/O buffer 7 is coupled to the 

of the voice recording and reproducing apparatus. Further, main control circuit 8. Data from the DSP 5 is inputted to the 

the main control circuit 8 is an element of a data recording main control unit 8 via the I/O buffer 7. 

means for controlUng the reading and writing of predeter- j^e recording medium 10 and the address control circuit 

mined mdex information, and of a file number generatmg 9 ^re coupled to the main control circuit 8. The main control 

means for generating a file number as a source of the index ^i^^uit 8 provides an appropriate address signal to the 

inlormation. address control circuit 9 in accordance with the operation of 

That is, the main control circuit 8 is coupled to a fixed the operating portion 19, records in the recording medium 10 
information storing portion 21 in which information unique 55 in a predetermined format the voice date from the I/O buffer 

to the voice recording and reproducing apparatus is stored 7, and the index information based on a recording date and 

before the voice recording and reproducing apparatus is the information from the fixed information storing portion 

shipped. The main control circuit 8 controls the reading of 21 and the RAM 8a, or reads out the data from the recording 

the fixed information out of the fixed information storing medium 10 to provide it to the DSP 5 through the I/O buffer 

portion 21, and the writing of the fixed information, directly 7. 

or after being properly processed, into a recording medium xhe recording medium 10 as an IC memory includes a 

10 comprising an IC memory detachably coupled to or temporal recording medium portion and a main recording 

included within the voice recording and reproducing appa- medium portion. The temporal recording medium portion 

adopts a static random access memory (hereinafter called 
When a user identification is set by the user for himself or 65 "SRAM"), an electrically erasable and programmable read 

herself, the main control circuit 8 implements the same steps only memory (EEPROM), a high-dielectric memory, a flash 

as described above, based on information not from the fixed memory, or the like, which the data can be read from and 
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written in at a higher speed than the main recording medium 
portion. The main recording medium portion uses a flash 
memory, a magneto-optical disc, a magnetic disc, magnetic 
tape, or the like. In the voice recording and reproducing 
apparatus of the first embodiment, the SRAM is adopted for 
the temporal recording medium portion, and the flash 
memory is adopted for the main recording medium portion. 

The address indicating the recording position of voice 
information may be stored in the recording medium 10 as the 
IC memory detachably coupled to the main control circuit 8 
or an internal recording medium (not shown) as an IC 
memory associated with the address control circuit 9 located 
in the recording and reproducing apparatus. 

The main control circuit 8 is coupled to the operating 
portion 19 as described above, and further via a driving 
circuit 14 to a display 15 for displaying an operation mode, 
a state of user identification setting, or the like. 

The operating portion 19 includes various kinds of opera- 
tion buttons, i.e., a voice recording button REC, a playing 
button PL, a stop button ST, a fast forwarding button FF, a 
fast reluming button REW, a priority setting button P, a 
menu button MENU for setting a menu mode for selecting 
a function in a menu, a set button SET for setting the 
selected function, an exit button EXIT for exiting from the 
menu mode, a button (not shown) for deleting voice data, an 
I mark button (not shown) for recording a predetermined 
index mark, an E mark button (not shown), and the like. 

FIG. 3 illustrates an example of a map of data recorded in 
a recording medium for recording the index information, 
voice data or the like, by the voice recording and reproduc- 
ing apparatus of the first embodiment of the present inven- 
tion. 

One of the main functions of the voice recording and 
reproducing apparatus of the first embodiment is voice data 
recording by the dictation system. When recording by the 
dictation system, a dictation record is recorded as a file 
comprising a plurality of sectors in the recording medium 10 
under the control of the main control circuit 8. At this time, 
as shown in FIG. 3, information relating to the dictation is 
recorded as the index information in the first sector of the 
area corresponding to the dictation. 

In the first embodiment, the index information includes 
the version number of the control system read out from the 
fixed information storing portion 21, a dictation identifica- 
tion code generated by the control circuit 8 for identifying 
the dictation, the recording date of the dictation, total 
recording time, the order of priority of typing, and the like. 
The order of priority can be set by the user pressing the 
priority setting button P. 

When the data are transmitted to a reproducing apparatus 
(not shown) of the typist, the above information is read out 
first to help the typist's operation and indicate the sectors in 
which the voice data are recorded. A method of generating 
the dictation identification code will be described below. 

Further, the index information includes start sector 
addresses, end sector addresses, and the like. The index 
information is followed by sector headers paired with 
respective voice data areas to form the data for the dictation 
corresponding to the index information. The sector headers 
are pointed by the start sector addresses and include start 
offsets, end offsets, methods of coding the record, and the 
like. 

Referring to the flowcharts of FIGS. 4 and 5, a method of 
generating the dictation identification code in the voice 
recording and reproducing apparatus of the first embodiment 
will now be described. 
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In the voice recording and reproducing apparatus of the 
first embodiment, the user can set a user identification for 
himself or herself. When the user identification is set, the 
main control circuit 8 generates the dictation identification 
5 code based on the user identification and records it as the 
index information. 

Accordingly, referring to FIG. 4, a method of setting the 
user identification will be described. 

In step Sll, the main control circuit 8 determines whether 
10 the control system has been reset due to the system having 
been down or the like. If the system has been reset, the 
display 15 automaticaUy displays an identification setting 
menu in step S13 to invite the user to set his or her 
identification code. If it is not necessary to identify the user 
15 since, for example, the voice recording and reproducing 
apparatus is personally used, the identification code is not set 
if the user makes no input operation. 

If it is determined in step Sll that the system has not been 
reset, the process goes to step S12, in which it is determined 
whether the menu button MENU for setting operating con- 
ditions of the voice recording and reproducing apparatus has 
been pressed for a predetermined time period (t seconds) or 
not. If the menu button MENU has been pressed for the 
predetermined time period, it is recognized that the user has 
^5 the intention to set the user identification, and the process 
goes to step S13, in which the identification setting menu is 
displayed on the display 15 so that the user identification can 
be set. 

Next, in step S14, the user inputs a predetermined iden- 
■'^ tification code consisting of, for example, four characters by 
pressing a predetermined button located in the operating 
portion 19. In the first embodiment, the identification code 
is a predetermined combination of four alphanumeric char- 
acters comprising Arabic nimaerals, Latin alphabets or the 
like. The four alphanumeric characters are selected by the 
predetermined button, e.g., the button SET for setting a 
selected function, to set the identification code. The setting 
button is not limited to the button SET Another button or a 
plurality of buttons may be used. 

If the user identification is not set within a predetermined 
time period (step S15), the process goes back to step Sll 
with no user identification set. 

If the user identification is inputted in step S14, the 
process goes to step SI 6, in which the main control circuit 
8 stores the identification code in the RAM 8fl within the 
main control circuit 8. Thus, the user identification is reg- 
istered. 

The menu selecting button will now be described. 

50 Especially a portable digital recorder such as the voice 
receding and reproducing apparatus of the first embodiment 
is required to perform many operating functions with a small 
number of buttons. Accordingly, it is common to use a 
combination of a plurality of buttons, such as the menu 

55 button MENU, the button SET for setting the selected 
function, the button EXIT for exiting from the menu mode, 
or the like, to set various functions, such as adjusting the 
sensitivity of a microphone, setting a voice actuated record- 
ing mode, changing a bit rate, selecting a coding method, or 

go the like. These functions are normally selected from those 
which are not often used. 

The function for setting the user identification code in the 
voice recording and reproducing apparatus of the first 
embodiment is less used than the above functions. Once the 

65 function is used, it will seldom be used again. 

In the first embodiment, considering this situation, it is 
designed that the identification setting mode can be estab- 
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lished only when the menu button MENU has been pressed are transferred to, for example, a personal computer, the data 

for a predetermined time period, which is different from the can be managed only by the information in the file, 

usual menu operation. Referring to FIGS. 6-16, a voice recording and reproduc- 

Next, referring to a flowchart of FIG. 5, a method of ing apparatus of a second embodiment of the present inven- 
recording the identification code as the index information in 5 tion will now be described. 

the voice recording and reproducing apparatus of the first FIG. 7 is a perspective view of the voice recording and 

embodiment will be described. reproducing apparatus, and FIGS. 8-11 are an elevation 

In step S21, the main control circuit 8 determines whether view, a right side view, a left side view, and a plane view, 

the apparatus is in a recording mode or not. If it is deter- respectively, showing an arrangement of operation buttons 

mined that the apparatus is in the recording mode, the and switches on the voice recording and reproducing appa- 

process goes to step S22, in which the main control circuit ratus. 

8 determines whether the recording of one dictation has been A voice recording and reproducing apparatus 51 can be 

completed or not. The completion of the recording does not used as a voice recording apparatus and a voice reproducing 

mean a mere pause mode, but means that an operation for apparatus and has a shape designed to be easily held by a 

ending the recording of one dictation has been effectuated, hand, as can be appreciated from FIG. 7. The voice record- 

for example, by pushing the E mark button. If it is deter- ing and reproducing apparatus 51 is provided approximately 

mined in step S21 that the apparatus is not in the recording at the center of its front portion with a liquid crystal display 

mode, the process waits until the apparatus is in the record- (hereinafter called "LCD") 39^ for displaying various kinds 

ing mode. of information. Under the LCD 39a is a speaker portion 44a 

If it is determined in step S22 that the recording has been incorporating a speaker 44 described below. Above the LCD 

completed, the process goes to step 823, in which the main 39a is an erasing button 52 corresponding to an erasing 

control circuit 8 generates a four-digit number (e.g., 1234) as button ERASE described below. On the right side of the 

a file number corresponding to the one dictation. If a LCD 39a are, in the order from the upper side to the lower, 

plurahty of files are created, consecutive file numbers are side, an up button 53, a down button 54, and a menu button 

given to them. Each file number is unique to the correspond- 55 respectively corresponding to an up button UP, a down 

ing dictation. The file numbers are not limited to consecutive button DOWN, and a menu button MENU which are 

numbers and may be random numbers. Further, the file described below. 

numbers are not limited to four-digit numbers, and any kinds As shown in FIG. 9, the right side of the voice recording 

of alphanumeric characters may be used. If the recording has and reproducing apparatus 51 comprises, in the order from 
not been completed in step S22, the process waits for its ^° the upper side to the lower side, a voice recording button 56, 

completion. a stop button 57, a playing button 58, a fast returning button 

In step S24, the main control circuit 8 determines whether 59, and a fast forwarding button 60 respectively correspond- 

the user identification has been registered in the RAM Sa ing to a voice recording button REC, a stop button STOP, a 

within the main control circuit 8 or not. If the user identi- playing button PLAY, a fast returning button REW, and a 

fication has been registered, the process goes to step S25, in fast forwarding button FF which are described below, 

which based on the user identification and the file number, As shown in FIG. 10, the left side of the voice recording 

a new identification code for the dictation file is generated. and reproducing apparatus 51 comprises, in the order from 

In the first embodiment, for example, four alphanumeric the lower side to the upper side, a voice actuated recording 

characters (e.g., ABCD) registered as the user identification mode setting button 62, a coding mode changing button 63, 

are combined with a four-digit file number (e.g., 1234) to be and a hold mode setting button 64 respectively correspond- 

the new identification (e.g., ABCD 1234). In step S27, the ing to a voice actuated recording mode setting switch 

new identification is recorded in the index information area VCVA, a coding mode changing switch RATE, and a hold 

of the recording medium 10. Thus, a unique identification mode setting switch HOLD which are described below, 

code (dictation identification code) is assigned to each Under the hold mode setting button 64 are an ejecting button 

dictation in the recording medium 10. 65 for ejecting a flash memory card 38 as a recording 

If it is determined in step S24 that the user identification medium described below, and an input portion 66 for 

has not been registered, the process goes to step S26, in inputting a direct current from an external power source, 

which the main control circuit 8 reads from the fixed Further, there is a lid member 61 which is opened and closed 

information storing portion 21 some parts of fixed ejecting button 65 to install and remove the flash 

information, for example, the first two characters (e.g., XY) memory card 38. 

of the name of the manufacturer and the last two figures As shown in FIG. 11, the lop side of the voice recording 

(e.g., 27) of the serial number, which are then combined with and reproducing apparatus 51 comprises an I mark button 67 

the four-digit file number (e.g., 1234) to be a new identifi- corresponding to an I mark button I described below; a 
cation code (e.g., XY271234). The new identification code 55 Light-emitting diode (LED) 68 for indicating by emitting 

is recorded in the index information area of the recording fight that the voice recording and reproducing apparatus 51 

medium 10 in the same way as described above. is in the voice recording mode; an earphone jack 69; a 

Thus, in the voice recording and reproducing apparatus of microphone/remote jack 70 for coupling an externally 

the first embodiment, whenever a voice is recorded in the IC located microphone or the like; and a microphone portion 

memory, identification information unique to the user or the 60 incorporating a microphone 31 described below, 

apparatus is recorded in the index information assigned to The voice recording and reproducing apparatus 51 

each dictation. Accordingly, it is not necessary to tell the designed as shown in the drawings is compact and portable, 

name of the dictator. In addition, it is easy to hold and operate. 

Further, since the identification information is combined Next, FIG. 6 is a block diagram showing the structure of 
with a file nimiber given to each dictation to be recorded, the 65 the voice recording and reproducing apparatus 51, 

dictator and the dictation can be identified by a single This voice recording and reproducing apparatus 51 com- 

identification code. Hence, when the recorded dictation data prises the microphone 31 for converting a voice to an analog 
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electric signal. An amplifier 32 amplifies the analog signal In step S31, external conditions and an internal memory 

transmitted from the microphone 31. A low-pass filter 33 of the system controller 36 are initialized and the completion 

passes only a predetermined low frequency band of the of the initialization is displayed on the display 39. 

amplified analog signal transmitted from the amplifier 32. After the initialization is completed, the operation of the 

An A/D converter 34 converts the analog signal filtered 5 voice recording and reproducing apparatus 51 is stopped in 

through the low-pass filter 33 to a digital signal A DSP 35 step S32. In step S33, it is determined whether the flash 

functions as a data compression means for compressing the memory card 38 has been installed or not. 

digital signal when recording, and as a data decompression if the flash memory card 38 has not been instaUed, the 

means for decompressing the digital signal when reproduc- process goes back to step S32. If the flash memory card 38 

ing. A system controller 36 performs, in response to the has been installed, the process goes to step S34, in which the 

operations of below-mentioned operating buttons and file information recorded therein is read out. In step S35, 

switches, the control of the whole system including the voice files only are counted and their number is displayed on 

control of the operations of the DSP 35, a memory card {]^q display 39 

controller 37, and a flash memory card 38. The system ^^^^ (hat a ffle is judged to be a voice file, the 

controUer 36 is an element of a file creatmg means, a file following three conditions must be satisfied: 

selecting means, an index information recordmg means, an ^ , . , « 

index information reading means, and a file identification ^' extension "dss; 

detecting means. The memory card controller 37 functioning 2. A file discrunination signal "dss" is written at a 

as a memory card controlling means controls the flash predetermined position in an index information area in 

memory card 38 when a proper address signal is supplied which the index information of the file is recorded; and 

from the system controller 36, to record, in a predetermined 20 3. A file number (0001 to 9999) is written at a predeter- 

format, voice data supplied from the DSP 35 through the mined position in the index information area, 

system controller 36, or read out the recorded data and Although "dss" is used as the extension of the file name 

supply it to the DSP 35 through the system controller 36. The and the file discrimination signal, "dds" also may be used, 

flash memory card 38 is used as a recording medium, which Further, if "dss" and "dds" are defined by the American 

is, for example, an IC memory. The flash memory card 38 is 25 Standard Code for Information Interchange (ASCII), it is 

detachably mstaUed in the voice recording and reproducing ^^^^ ^j. interchangeabihty. 

apparatus 51 and coupled to the memory card controller 37. Referring to FIG. 13, the operation of judging the above- 

A D/A converter 41 converts to an analog signal the digital mentioned three conditions will now be described, FIG. 13 

signal read out frona the flash memory card 38 and decom- ^ 3 flowchart of acquiring file information from the flash 

pressed by the DSP 35. A band-pass fiher 42 cuts off an 3Q memory card 38. 

unnecessary frequency band of the analog signal outputted when the operation is started, in step S51, the number of 

from the D/A converter 41. An amplifier 43 amplifies the ^^^^ ^ ^^t to zero. In step S52, a voice file information 

analog signal filtered through the band-pass filter 42. The {^^jig initialized 

speaker 44 converts to a voice the amplified analog signal ^ext, in step S53. a file in the flash memory is retrieved, 

outputted from the amplifier 43. A display 39 displays 35 In step S54, it is determined whether a file exists or not. If 

mformation, such as an operation mode, a file number or the ^^ists, the process is ended, 

like, under the control of the system controller 36. An jf ^ ^^-^^^ ^^ep S55, it is determined whether the 

electric power source 40 supphes electric power to the voice extension of the file is «dss" or not. If the extension of the 

recordmg and reproducing apparatus 51 under the control of ^ u^^^^ ^^^^^ g^,^ ^ack to step S53. If it is 

the system controUer 36, An operatmg portion 45 is coupled «dss" the file discrimination signal is detected in step S56. 

to the system controUer 36. ^^^p §57^ ^ determined whether the file discrimina- 

The operating portion 45 comprises the voice recording tion signal is "dss" or not. If the file discrimination signal is 

button REC for starting the voice recording; the stop button not "dss" the process goes back to step S53. If it is "dss" the 

STOP for stopping the voice recording, reproducing or the file number is detected in step S58. 

like; the playing button PLAY for starting the voice repro- 45 in Step S59, it is determined whether the file number is 

ducing; the fast returning button REW for returning the not within the range from 0001 to 9999 or not. If the file 

position of the voice recording or reproducing; the fast number is not within the range, the process returns to step 

forwarding button FF for fast forwarding the position of the S53. If the file number is within the range, in step S60, the 

voice recordmg or reproducing; the menu button MENU for file number is set to the voice file information table, and the 

selecting an optional function in a menu; the up button UP; 50 process goes back to step S53. 

the down button DOWN; the erasing button ERASE for Referring to FIG. 14, information recorded in the index 

erasing recorded voice data; and the I mark button I for information area wiU now be described, FIG. 14 is a 

recording an instruction mark as an index mark for indicat- conceptual illustration of information recorded in the flash 

ing the beginning of a dictation file. The operating portion 45 memory card 38. 

also comprises the voice acttiated recording mode setting 55 As shown in FIG. 14, the recording area of the flash 

switch VCVA for recording only a voice portion to the memory card 38 is divided into an index information area 

recording medium by eUminating an unvoice portion; the having a storage capacity of, for example, 512 bytes, and a 

coding mode changing switch RATE for changing over a voice data area for recording voice data, 

data compression method and a bit rate; and the hold mode xhe index information area is further divided into areas 

setting switch HOLD for preventing the buttons from being go for recording a system version number, a file discrimination 

erroneously operated when no operation is necessary. number, a file number, a user identification code, a date and 

Next, the operation of the voice recording and reproduc- time of the start of recording, a date and time of the end of 

ing apparatus 51 wiU be described below. FIG. 12 is a recording, recording time, an order of priority, a transfer 

flowchart of an operation of the system controUer 36. completion flag, an erroneous eUmination preventing flag, I 

When the electric power is supplied from the electric 65 mark addresses Nos. 1-16, an extra area, and the like, 

power source 40 to the system controller 36, the system Now, returning to FIG. 12, the operation of the system 

controller 36 starts the operation shown in FIG, 12. controller 36 is further descried. After the information on the 
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voice files is displayed on the display 39 in step S35, it is 
determined in step S36 whether any button in the operating 
portion 45 has been pressed or not. 

If no operating button has been pressed, the process goes 
back to step S32. If any operating button has been pressed, 5 
the process goes to step S37, in which it is determined 
whether the hold mode setting switch HOLD has been 
turned on or not. 

If the hold mode setting switch HOLD has been turned on, 
the process goes back to step S32. If it has been turned off, lo 
the process goes to step S38, in which it is determined 
whether the pressed button is the recording button REC or 
not. If the recording button REC has been pressed, the 
process goes to step S39, in which a voice recording process 
is implemented. In the voice recording process, the DSP 35 is 
is controlled to compress the digital signal transmitted from 
the A/D converter 34, and the compressed digital signal is 
recorded in the flash memory card 38 via the memory card 
controller 37. 

Referring to FIGS. 15 and 16, the details of the voice 20 
recording process will now be described. FIG. 15 is a 
flowchart of a part of the recording process, and FIG. 16 is 
a flowchart of the other part of the recording process. 

When the recording process is started, it is determined in 
step S61 whether the recording is new or not. If the 25 
recording is not new, the designated file is opened in step 
S62. 

If it is determined in step S61 that the recording is new, 
the process goes to step S63, in which a new file number is 
obtained from the file information in the flash memory card 30 
38. In step S64, a user identification code and the file number 
are combined to create a new file name. In step S65, a 
discrimination signal (dss) is recorded in the index infor- 
mation area. 

When the new recording is started and the new file is 35 
created, it is a characteristic that a new file number different 
from any file number recorded in the memory is selected 
(usually, the file number is sequentially selected from 0001 
to 9999) and recorded in a predetermined place in the index 
information area. 40 

Further, in the present embodiment, since the optional 
menu can be selected by the menu button MENU to set the 
user identification code of four characters (usually four Latin 
alphabets), this user identification code is also recorded in a 
predetermined place in the index information area of the file, 45 

Then, the file name is created from the user identification 
code of four characters and the file number of four digits, 
and the extension of three characters "dss" is added to the 
file name. 

After step S62 or S65 is completed, in step S66, the 50 
recording position is read in.. In step S67, it is determined 
whether the coding mode changing switch RAFE has been 
turned on or not. The coding mode changing switch RATE 
is to change over two coding methods A and B whose voice 
data compression methods and bit rates are different from 55 
each other. 

If the coding mode changing switch RATE has been 
turned on, the process proceeds to step S68, in which coding 
method A is selected. Otherwise, in step S69, coding method 
B is selected. 60 

In step S70, it is determined whether the voice actuated 
recording mode setting switch VCVA has been turned on or 
not. If it has been turned on, the process proceeds to step 
S71, in which an instruction to calculate energy is outputted 
to" the DSP 35. 65 

In step S72, an energy value is inputted from the DSP 35. 
In step S73, the energy value is compared with a threshold 
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value. If it is equal to or smaUer than the threshold value, the 
process returns to step S67. If the energy value is larger than 
the threshold value, or if it is determined in step S70 that the 
voice actuated recording mode setting switch VCVA has 
been turned off, the process goes to step S74, in which a 
coding start command is outputted to the DSP 35. 

In step S75, a voice data block is inputted. Then, in step 
S76, the voice data block is transmitted to the memory card 
controUer37. In step S77, the recording position is renewed. 
In step S78, it is determined whether the stop button STOP 
has been operated or not. 

If the stop button STOP has not been operated, the process 
goes back to step S67 and continues the voice recording 
operation. On the other hand, if the stop button has been 
operated, a coding stop command is transmitted to the DSP 
35 in step S79. 

In step S80, the index information is renewed. In step S81, 
the file is closed to finish the process. 

Again, returning to FIG. 12, the operation of the system 
controUer is described. If it is determined in step S38 that the 
recording button has not been operated, it is determined in 
step S40 whether the playing button PLAY has been pressed 
or not. If the playing button PLAY has been pressed, a voice 
reproducing process is implemented in step S41. In the voice 
reproducing process, the recorded, data in the flash memory 
card 38 are read out through the memory card controller 37 
and transmitted to the DSP 35, in which the data are 
decompressed and transmitted to the D/A converter 41. 

If it is determined in step S40 that the playing button 
PLAY has not been operated, it is determined in step S42 
whether the fast forwarding button FF has been operated or 
not. If the fast forwarding button FF has been operated, a fast 
forwarding process is executed in step S43. In the fast 
forwarding process, the operating position is successively 
fast forwarded at a proper speed (for example, 100 times 
faster than that of the voice reproduction). 

If it is determined in step S42 that the fast forwarding 
button FF has not been operated, it is determmed in step S44 
whether the fast returning button REW has been operated or 
not. If the fast returning button REW has been pressed, a fast 
returning process is implemented in step S45. In the fast 
returning process, the operating position is successively 
shifted in the opposite direction to and at the same speed as 
that of the fast forwarding. 

If it is determined in step S44 that the fast returning button 
REW has not been operated, it is determined in step S46 
whether the erasing button ERASE has been operated or not. 
If the erasing button ERASE has been pressed, an erasing 
process is executed in step S47. In the erasing process, the 
file corresponding to the file number presently displayed on 
the display 39 is erased. 

If it is determined in S46 that the erasing button ERASE 
has not been operated, it is determined in step S48 whether 
the menu button MENU has been operated or not. If the 
menu button MENU has been pressed, a menu changing 
process is performed in step S49. In the menu changing 
process, respective options are set based on the instructions 
by the up button UP and the down button DOWN. 

Specifically, this optional menu is used to set erroneous 
erasure prevention, microphone sensitivity, a user identifi- 
cation code, an order of priority, a clock or the like. When 
the up button UP and the down button DOWN are pressed 
without pressing the menu button MENU, the volume of 
reproduced voice can be adjusted. 

When the stop button STOP is pressed, when the flash 
memory card 38 is removed, or when the present operating 
position reaches the ending or starting position of the 
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memory, during the operation of step S39, S41, S43 or S45, for searching an index mark for indicating the beginning of 

then the process exits from these steps and goes back to step a dictation file. 

S32. Examples of optional functions selected by the menu 

Also when the operation of step S47 or S49 has been button MENU are to set a reproducing speed, a returning 

completed, or when the menu button MENU has been turned 5 amount in auto-backspacing, a tone of reproduced voice, 

off in step S48, the process goes back to step S32. whether to delete a file after transmission of the file, a typist 

According to the second embodiment, even if a flash , identification code, and a clock. When the up button UP or 

memory card contains different kinds of files, such as voice the down button DOWN is operated without pressing the 

files and other files, it is easy to discriminate voice files. menu button MENU, the volume of reproduced voice is 

Referring to FIGS. 17-20, a third embodiment of the lO adjusted, 

present invention will now be described For example, a RAM, a flash memory, a magnetic disc 

FIG. 17 is a block diagram of a voice reproducing (e.g., a hard disc) may be adopted as the incorporated 

apparatus of the third embodiment. In the third embodiment, memory 94. 

description of the same parts as those of the second embodi- FIG. 18 is a flowchart of an operation of the system 

ment is omitted and different parts will be mainly explained. 15 controller 86. 

The voice reproducing apparatus is designed, for When the electric power is supplied from die electric 
example, as a desk-top type and has a function such that a power source 90 to the system controller 86, the system 
secretary or a typist can efficiently document a voice file controller starts its operation. In step S91, external condi- 
recorded in a flash memory card 38, for example, by the tions and an internal memory of the system controller 86 are 
voice recording and reproducing apparatus 51 of the second 20 initialized and the completion of the initialization is dis- 
embodiment played on the display 89. 

The structure of the voice reproducing apparatus is as After the initialization is completed, the operation of the 

follows: The flash memory card 38 is detachably coupled to voice reproducing apparatus is stopped in step S92. In step 

the voice reproducing apparatus. A memory card controller S 93, it is determined whether the flash memory card 38 has 

87 is coupled to the flash memory card 38 for controlling the 25 been installed or not. 

flash memory card 38 in response to a proper address signal If the flash memory card 38 has not been installed, the 

supplied by a system controller 86. A memory 94 is incor- process goes back to step S92. If the flash memory card 38 

porated in the voice reproducing apparatus and functions as has been installed, the process goes to step S94, in which the 

a storage medium for storing only an voice file transmitted file information recorded therein is read out. In step S95, an 

from the flash memory card 38 through the memory card 30 voice file is transferred. Instep S96, index information of the 

controUer 87 under the control of the system controller 86. file is displayed on the display 89. At this time, the flash 

In response to the operations of below-mentioned operating memory card 38 may be removed so that the flash memory 

buttons and switches, the system controller 86 performs the card 38 can be used for next recording without waiting until 

control of the whole system including the control of the the documentation is completed. 

operations of a DSP 35, the memory card controller 87, the 35 Next, in step S97, it is determined whether any operating 

flash memory card 38, and the incorporated memory 94. The button has been pressed or not. If no operating button has 

system controller 86 is an element of a file selecting means, been pressed, the process goes back to step S92. If an 

an index information reading means, and a file identification operating button has been pressed, the process goes to step 

detecting means, a file transfer means, and a file erasing S98, in which it is determined whether the playing button 

means. The DSP 85 functions as a data decompression 40 PLAY has been turned on or not. 

means for decompressing data in the voice file transmitted If the playing button PLAY has been pressed, a voice 

from the incorporated memory . 94 under the control of reproducing process is implemented in step S99. In the voice 

system controller 86 when reproducing. A D/A converter 81 reproducing process, the recorded data in the flash memory 

converts to an analog signal the read-out data decompressed card 38 coupled to the memory card controller 87 are read 

by the DSP 85. A band-pass filter 82 cuts off an unnecessary 45 out and transmitted to the DSP 85, in which the data are 

frequency band of the analog signal outputted firom the D/A decompressed and transmitted to the D/A converter 81. 

converter 81. An amplifier 83 amplifies the analog signal If it is determined in step S98 that the playing button 

filtered through the band-pass filter 82. A switch 92 selects PLAY has not been operated, it is determined in step SlOO 

a device to which the signal from the amplifier 83 is whether the fast forwarding button FF has been operated or 

outputted. A speaker 84 converts to a voice the signal 50 not. If the fast forwarding button FF has been operated, a fast 

transmitted via the switch 92. An earphone jack 93 outputs forwarding process is executed in step SlOl. In the fast 

the signal from the switch 92 to an earphone or the like. A forwarding process, the operating position is successively 

display 89 displays information, such as an operation mode, fast forwarded at a proper speed (for example, 100 times 

a file number or the like, under the control of the system faster than that of the voice reproduction), 

controller 86. An electric power source 90 supplies electric 55 If it is determined in step SlOO that the fast forwarding 

power to the voice reproducing apparatus under the control button FF has not been operated, it is determined in step 

of the system controUer 86. An operating portion 91 is S102 whether the fast returning button REW has been 

coupled to the system controller 86. operated or not. If the fast returning button REW has been 

Tlie operating portion 91 comprises a playing button pressed, a fast returning process is implemented in step 

PLAY for starting the voice reproducing; a stop button STOP 60 S103. In the fast returning process, the operating position is 

for stopping the voice reproducing; a fast returning button successively shifted in the opposite direction to and at the 

REW for returning the position of the voice reproducing; a same speed as that of the fast forwarding, 

fast forwarding button FF for fast forwarding the position of If it is determined in step S102 that the fast returning 

the voice reproducing; a menu button MENU for selecting button REW has not been operated, it is determined in step 

an optional function in a menu; an up button UP; a down 65 S104 whether the erasing button ERASE has been operated 

button DOWN; an erasing button ERASE for erasing or not. If the erasing button ERASE has been pressed, an 

recorded voice data; and an index search button SEARCH erasing process is executed in step S105. In the erasing 
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process, the file correspoading to the file number presently 
displayed on the display 89 is erased. 

If it is determined in S104 that the erasing button ERASE 
has not been operated, it is determined in step S106 whether 
the menu button MENU has been operated or not. If the 
menu button MENU has been pressed, a menu changing 
process is performed in step S107. In the menu changing 
process, respective options are set based on the instructions 
by the up button UP and the down button DOWN of the 
operating portion 91. 

If it is determined in step S106 that the menu button 
MENU has not been operated, it is determined in step S108 
whether the index search button SEARCH has been operated 
or not. If the index search button SEARCH has been pressed, 
an I mark detecting process for detecting an index mark is 
implemented in step S109. 

When the stop button STOP is pressed, or when the 
present operating position reaches the ending or starting 
position of the memory, during the operation of step S99, 
SlOl or S103, then the process exits from these steps and 
goes back to step S92. Since the voice data have aheady 
been transmitted to the incorporated memory 94, the flash 
memory card 38 can be removed at any time. 

Also when the operation of step S105, S107 or S109 has 
been completed, or when the index search button SEARCH 
has been turned off in step S108, the process goes back to 
step S102. 

Referring to FIGS. 19 and 20, the details of the voice file 
transfer process is described. FIG. 19 is a flowchart of a part 
of the voice file transfer process, and FIG. 20 is a flowchart 
of another part of the voice file transfer process. 

In step Sill, it is determined whether any voice file has 
been recorded in the detachable flash memory card 38 
coupled to the memory card controller 87. If no voice file has 
been recorded, an error message is displayed on the display 
89 in step S113 to exit from the voice file transfer process. 

If it is detenoained in step Sill that a voice file has been 
recorded, the process proceeds to step S112, in which the 
index information of the file is read out to detect a flag 
indicating whether the file has already been transferred. In 
step S114, based on the flag, it is determined whether there 
is any file which has not been transferred. If there is no file 
which has not been transferred, the process goes to step 
S115, in which the display 89 displays the message that the 
file transfer has been completed. Then, this file transfer 
process is quit. 

On the other hand, if it is determined in step S114 that 
there is a file, the process goes to step S116, in which the file 
is compared with a file or files recorded in the memory 94 
incorporated in the voice reproducing apparatus. In step 117, 
it is determined whether the incorporated memory 94 con- 
tains a file having the same file name as that of the file which 
has not been transferred. If such a file does not exist, the 
process goes to step S129, in which it is determined whether 
the incorporated memory 94 has enough space for recording 
the file. If there is enough space in the memory 94, the file 
is transferred in step S130. If there is not enough space in the 
memory 94, the process returns to step S113 to display an 
error message on the display 89. 

If a file having the same file name exists in the incorpo- 
rated memory 94, contents of the index information of both 
files are compared to each other in step S118. That is, the file 
numbers, the user identification codes, the dates and time of 
the start of recording, the dates and time of the end of 
recording, and the recording time of both files are compared 
to each other. 

Based on the comparison, it is determined in step S119 
whether the file numbers are the same or not. If they are 
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different from each other, the last four characters of the file 
name of the file in the flash memory card 38 are replaced by 
its file number in step S120. Then, the process goes back to 
the step S112. 

5 On the other hand, if the file numbers are the same, it is 
determined in step S121 whether the user identification 
codes are the same or not. If they are different from each 
other, the first four characters of the file name of the file in 
the flash memory card 38 are replaced by the user identifi- 

10 cation code in step S122. Then, the process goes back to step 
S112. 

If the user identification codes are the same, it is deter- 
mined in step S123 whether the dates and time of the start 
of recording are the same or not. If they are different from 

15 each other, the process proceeds to step S125, in which the 
file name and the file number of the file in the flash memory 
card 38 are changed to unique ones which have not been 
used for the files in the incorporated memory 94. Then, the 
process goes back to step S112, 

20 If the dates and time of the start of recording are the same, 
it is determined in step S124 whether the dates and time of 
the end of recording are the same or not. If they are the same, 
it is determined in step S126 whether the recording time of 
both files is the same or not. 

25 If the recording time of both files is different from each 
other, the process proceeds to step S125. If it is the same, the 
process goes to step S128 to turn on the transfer completion 
flag of the file in the flash memory card 38. Then, the process 
goes back to step S112. 

30 If it is determined in step S124 that the dates and time of 
the end of recording are different from each other, it is 
determined in step S127 whether the file in the flash memory 
card 38 is new compared with the file in the incorporated 
memory 94, If it is not new, the process goes to step S128. 

35 If it is new, the process proceeds to step SI29, in which it is 
determined whether the remaining space in the incorporated 
memory 94 is larger than the volume of the file which has 
not been transferred. 

If it is determined in step S129 that the remaining space 

40 is not larger than the volume of the file, the process goes to 
step S 113. If it is larger than the volume of the file, the 
untransferred file having the smallest file number is trans- 
ferred to the incorporated memory 94 in step S130. In step 
S131, the transfer completion flag of the file in the flash 

45 memory card 38 is turned on. 

By implementing the comparisons described above, a file 
in the flash memory card 38 is not transferred if its index 
information is identical to that of a file in the incorporated 
memory 94, or if the file in the flash memory card 38 is old 

50 compared with the file in the incorporated memory 94 
having the same file name. On the other hand, if the index 
information of both files is different in any item, the file 
name and the file number of the file in the flash memory card 
38 are changed so as to be different from those of the file in 

55 the incorporated memory 94 "and the file is transferred in 
accordance with the order of the file numbers. Then, the 
transfer completion flag recorded in the index information 
area of the transferred file is turned on. 
Next, in step S132, a erasing mode is detected. In step 

60 S133, it is determined whether the erasing mode is an 
automatic erasing mode or not. If it is not the automatic 
erasing mode, the process goes to step S112, If it is the 
automatic erasing mode, it is determined in step S134 
whether an erroneous erasure preventing flag has been 

65 turned on or not. 

If the erroneous erasion preventing flag has been turned 
on, an alarm indicating that the erasion cannot be imple- 
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menied is outputted in step S136 and the process goes to step 
S112. On the other hand, if the flag has been turned off, the 
transferred file in the flash memory card 38 is erased in step 
S135 and the process goes to step 8112. 

It can be selected by the optional menu whether the 5 
transferred file in the flash memory card 38 is retained or 
automatically erased after the transfer process is completed. 
If the automatic erasion after transfer is selected, the same 
file will not be recorded in duplicate in the separate memo- 
ries so that the memory space can be saved. lo 

The apparatus of the third embodiment has substantially 
the same advantage as that of the second embodiment. 
Further, since the apparatus of the third embodiment can 
select only the voice files from the flash memory card 
recording various kinds of files and transfer them to the is 
incorporated memory, an unnecessary file is not transferred 
to the incorporated memory. 

As many apparently widely different embodiments of the 
present invention may be made without departing from the 
spirit and scope thereof, it is to be understood that the 20 
invention is not limited to the specific embodiments thereof 
except as defined in the appended claims. 

What is claimed is: 

1. A voice recording and reproducing apparatus for use 
with a recording medium, the apparatus comprising: 25 

information storage means for storing predetermined 
information including at least one of information 
unique to a user and information unique to the voice 
recording and reproducing apparatus; 

identification code generating means for generating an ■^^ 
identification code based on the predetermined infor- 
mation; 

analog-to-digital converting means for converting an ana- 
log signal representing an input voice to a digital 
signal; 

data compressing means for compressing the digital sig- 
nal to create voice data; 

recording means for recording to the recording medium 
the voice data and index information of the voice data 
including the identification code, as a voice file having 
a name including a predetermined extension consisting 
of one to three characters; 

'file reading means for reading out, from the recording 
medium, only a file having a name including the 45 
predetermined extension consisting of one to three 
characters; 

data decompressing means for decompressing the voice 
data of the file read out by the file reading means; 

digital-to-analog converting means for converting the 50 
voice data decompressed by the data decompressing 
means to an analog signal; and 

detecting means for detecting that the index information 
of the file read out by the file reading means includes 
the identification code, 55 

2. The voice recording and reproducing apparatus of 
claim 1, further comprising means for setting the informa- 
tion unique to the user, 

3. The voice recording and reproducing apparatus of 
claim 1, further comprising file number generating means 60 
for generating a unique file number in the recording 
medium, in which the identification code generating means 
generates the identification code based on the predetermined 
information and the file number. 

4. ^rhe voice recording and reproducing apparatus of 65 
claim 3, in which the file number generating means sequen- 
tially generates successive file numbers. 



35 



40 



5. The voice recording and reproducing apparatus of 
claim 3, in which the file number generating means sequen- 
tially generates random file numbers, 

6. The voice recording and reproducing apparatus of 
claim 1, in which the identification code includes a discrimi- 
nation signal for indicating that the file is a voice file. 

7. The voice recording and reproducing apparatus of 
claim 1, in which the recording medium is a memory card 
which can be electrically and mechanically coupled to and 
removed from the voice recording and reproducing appara- 
tus, 

8. A voice recording and reproducing apparatus for use 
with a recording medium, the apparatus comprising: 

information storage means for storing predetermined 
information including at least one of information 
unique to a user and information unique to the voice 
recording and reproducing apparatus; 

identification code generating means for generating an 
identification code based on the predetermined infor- 
mation; 

recording means for recording to the recording medium 
voice data and index information of the voice data 
including the identification code; and 

reproducing means for reproducing the recorded voice 
data. 

9. The voice recording and reproducing apparatus of 
claim 8, further comprising means for setting the informa- 
tion unique to the user. 

10. The voice recording and reproducing apparatus of 
claim 8, further comprising file number generating means 
for generating a unique file number in the recording 
medium, in which the identification code generating means 
generates the identification code based on the predetermined 
information and the file number. 

11. The voice recording and reproducing apparatus of 
claim 10, in which the file number generating means sequen- 
tially generates successive file numbers. 

12. The voice recording and reproducing apparatus of 
claim 10, in which the file number generating means sequen- 
tially generates random file numbers. 

13. The voice recording and reproducing apparatus of 
claim 8, in which the recording medium is a memory card 
which can be electrically and mechanically coupled to and 
removed from the voice recording and reproducing appara- 
tus. 

14. A voice recording apparatus for use with a recording 
medium, the apparatus comprising: 

analog-to-digital converting means for converting an ana- 
log signal representing an input voice to a digital 
signal; 

data compressing means for compressing the digital sig- 
nal to create voice data; and 

recording means for recording to the recording medium 
the voice data and index information of the voice data, 
as a voice file having a name including a predetermined 
extension consisting of one to three characters. 

15. The voice recording apparatus of claim 14, further 
comprising file number generating means for generating a 
unique file number in the recording medium, in which the 
index information includes the file number and a discrimi- 
nation signal for indicating that the file is a voice file. 

16. A voice reproducing apparatus for use with a record- 
ing medium, the apparatus comprising: 

file reading means for reading out, from the recording 
medium, only a file having a name including a prede- 
termined extension consisting of one to three charac- 
ters; 
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data decompressing means for decompressing digital 
voice data of the file read out by the file reading means; 
and 

digital-to-analog converting means for converting the 
digital voice data decompressed by the data decom- 
pressing means to an analog signal. 

17. A voice reproducing apparatus for use with a record- 
ing medium, the apparatus comprising: 

file reading means for reading out, from the recording 
mediiun, only a file having a name including a prede- 
termined extension consisting of one to three charac- 
ters; 

data transfer means for transferring the file read out by the 
file reading means to the voice reproducing apparatus; 

data decompressing means for decompressing digital 
voice data of the file transferred by the data transfer 
means; and 

digital-to-analog converting means for converting the 
digital voice data decompressed by the data decom- 
pressing means to an analog signal. 

18. The voice recording apparatus of claim 16, further 
comprising detecting means for detecting that index infor- 
mation of the file read out by the file reading means includes 
a file number and a discrimination signal for indicating that 
the file is a voice file. 

19. A voice recording and reproducing apparatus for use 
with a recording medium, the apparatus comprising: 

analog-to -digital converting means for converting an ana- 
log signal representing an input voice to a digital 
signal; 

data compressing means for compressing the digital sig- 
nal to create voice data; 

recording means for recording to the recording medium 
the voice data and index information of the voice data, 
as a voice file having a name including a predetermined 
extension consisting of one to three characters; 
^file reading-means for reading out, -from the recording 
medium, only a file having a name including the 
predetermined extension consisting of one to three 
characters; 

data decompressing means for decompressing the voice 
data of the file read out by the file reading means; and 

digital-to-analog converting means for converting the 
voice data decompressed by the data decompressing 
means to an analog signal. 

20. The voice recording and reproducing apparatus of 
claim 19, further comprising file number generating means 
for generating a unique file number in the recording 
medium, in which the index information includes the file 
number and a discrimination signal for indicating that the 
file is a voice file, the voice recording and reproducing 
apparatus further comprising detecting means for detecting 
that the index information of the file read out by the file 
reading means includes the discrimination signal and the file 
number. 

21. A voice recording and reproducing apparatus for use 
with a recording medium, the apparatus comprising: 

an information storage medium for storing predetermined 
information including at least one of information 
unique to a user and information unique to the voice 
recording and reproducing apparatus; 

an analog-to-digital converter for converting an analog 
signal representing an input voice to a digital signal; 

a digital signal processor for compressing the digital 
signal to create voice data and for decompressing the 
voice data to restore it to the digital signal; 
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a digital-to-analog converter for converting the digital 
signal to an analog signal; and 

a control circuit for generating an identification code 
based on the predetermined information, for recording 
to the recording medium the voice data and index 
information of the voice data including the identifica- 
tion code, as a voice file having a name including a 
predetermined extension consisting of one to three 
characters, for reading out, from the recording medium, 
only a file having a name including the predetermined 
extension consisting of one to three characters, and for 
detecting the identification code included in the index 
information of the read-out file. 

22. A voice recording and reproducing apparatus for use 
with a recording medium, the apparatus comprising: 

an information storage medium for storing predetermined 
information including at least one of information 
unique to a user and information unique to the voice 
recording and reproducing apparatus; 

a control circuit for generating an identification code 
based on the predetermined information and for 
recording, to the recording medium, voice data and 
index information of the voice data including the 
identification code; and 

reproducing means for reproducing the recorded voice 
data. 

23. A voice recording apparatus for use with a recording 
medium, the apparatus comprising: 

an analog-to-digital converter for converting an analog 
signal representing an input voice to a digital signal; 

a digital signal processor for compressing the digital 
signal to create voice data; and 

a control circuit for recording to the recording medium the 
voice data and index information of the voice data, as 
a voice file having a name including a predetermined 
extension consisting of one to three characters.. - 

24. A voice reproducing apparatus for use with a record- 
ing medium, the apparatus comprising: 

a control circuit for reading out, from the recording 
medium, only a file having a name including a prede- 
termined extension consisting of one to three charac- 
ters; 

a digital signal processor for decompressing digital voice 
data of the read-out file; and 

a digital-to-analog converter for converting the decom- 
pressed digital voice date to an analog signal. 

25. A voice reproducing apparatus for use with a record- 
ing medium, the apparatus comprising: 

a controller for reading out, from the recording medium, 
only a file having a name including a predetermined 
extension consisting of one to three characters and for 
transferring the read-out file to the voice reproducing 
apparatus; 

a digital signal processor for decompressing digital voice 
data of the transferred file; and 

a digital-to-analog converter for converting the decom- 
pressed digital voice data to an analog signal. 

26. A voice recording and reproducing apparatus for use 
with a recording medium, the apparatus comprising: 

an analog-to-digital converter for converting an analog 
signal representing an input voice to a digital signal; 

a digital signal processor for compressing the digital 
signal to create voice data and for decompressing the 
voice data to restore it to the digital signal; 
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a control circuit for recording to the recording medium the 
voice data and index information of the voice data, as 
a voice file having a name including a predetermined 
extension consisting of one to three characters, and for 
reading out, from the recording medium, only a file 5 
having a name including the predetermined extension 
consisting of one to three characters; and 

a digital-to-analog converter for converting the digital 
signal to an analog signal. 

27. A voice recording and reproducing method compris- 
ing the steps of: 

storing, in a voice recording and reproducing apparatus, 
predetermined information including at least one of 
information unique to a user and information unique to 35 
the voice recording and reproducing apparams; 

when recording, converting an analog signal representing 
an input voice to a digital signal; compressing the 
digital signal to create voice data; generating an iden- 
tification code based on the predetermined information; 
adding the identification code to an index of the voice 
data; creating a voice file having a name including a 
predetermined extension consisting of one to three 
characters; and recording the voice file to a recording 
mediimi; and 

when reproducing, reading out, from the recording 
medium, only a file having a name including the 
predetermined extension; decompressing the voice data 
of the read-out file; converting the decompressed voice 30 
data to an analog signal; reproducing a voice from the 
analog signal; and detecting the identification code in 
the index of the voice file. 

28. A voice recording method comprising the steps of: 
storing, in a voice recording apparatus, predetermined 35 

information including at least one of information 
unique to a user and information unique to the voice 
recording apparatus; 

converting an analog signal representing an input voice to 
a digital signal; 

compressing the digital signal to create voice data; 

generating an identification code based on the predeter- 
mined information; 

adding the identification code to an index of the voice 45 
data; 

creating a voice file; and 
recording the voice file to a recording medium. 

29. A voice recording method comprising the steps of: 
converting an analog signal representing an input voice to 

a digital signal; 
compressing the digital signal to create voice data; 
adding index information to the voice data; 
creating a voice file having a name including a predeter- 55 

mined extension consisting of one to three characters; 

and 

recording the voice file to a recording medium. 

30. A voice reproducing method comprising the steps of: 
reading out, from a recording medium, only a file having 

a name including a predetermined extension consisting 

of one to three characters; 
decompressing digital voice data of the re ad -out file; 
converting the decompressed digital voice data to an 55 

analog signal; and 
reproducing a voice from the analog signal. 



22 

31. A voice reproducing method comprising the steps of: 
reading out, from a recording medium, only a file having 

a name including a predetermined extension consisting 
of one to three characters; 
decompressing digital voice data of the read -out file; 
converting the decompressed digital voice data to an 

analog signal; and 
transmitting the analog signal to a voice reproducing 
apparatus to reproduce a voice from the analog signal. 

32. A voice recording and reproducing method compris- 
ing the steps of: 

when recording, converting an analog signal representing 
an input voice to a digital signal; compressing the 
digital signal to create voice data; adding index infor- 
mation to the voice data; creating a voice file having a 
name including a predetermined extension consisting 
of one to three characters; and recording the voice file 
to a recording medium; and 

when reproducing, reading out, from the recording 
medium, only a file having a name including the 
predetermined extension; decompressing the voice data 
of the read-out file; converting the decompressed voice 
data to an analog signal; and reproducing a voice from 
the analog signal. 

33. The voice recording apparatus of claim 14, wherein 
the index information includes an identification code based 
on predetermined information including at least one of 
information unique to a user and information unique to the 
voice recording apparams. 

34. The voice reproducing apparatus of claim 16, wherein 
the file is associated with index information that includes an 
identification code based on predetermined information 
including at least one of information unique to a user and 
information unique to the voice reproducing apparatus. 

35. The voice reproducing apparatus of claim 17, wherein 
the file is associated with index information that includes an 
identification code based on predetermined information 
including at least one of information unique to a user and 
information unique to the voice reproducing apparatus. 

36. The voice recording and reproducing apparatus of 
claim 19, wherein the index information includes an iden- 
tification code based on predetermined information includ- 
ing at least one of information unique to a user and infor- 
mation unique to the voice recording and reproducing 
apparatus. 

37. The voice recording apparatus of claim 23, wherein 
the index information includes an identification code based 
on predetermined information including at least one of 
information unique to a user and information unique to the 
voice recording apparatus. 

38. The voice reproducing apparatus of claim 24, wherein 
the file is associated with index information that includes an 
identification code based on predetermined information 
including at least one of information unique to a user and 
information unique to the voice reproducing apparatus. 

39. The voice reproducing apparatus of claim 25, wherein 
the file is associated with index information that includes an 
identification code based on predetermined information 
including at least one of information unique to a user and 
information unique to the voice reproducing apparatus. 

40. The voice recording and reproducing apparatus of 
claim 26, wherein the index information includes an iden- 
tification code based on predetermined information includ- 
ing at least one of information unique to a user and infor- 
mation unique to the voice recording and reproducing 
apparatus. 
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41. The voice recording method of claim 29, wherein the 
index information includes an identification code based on 
predetermined information including at least one of infor- 
mation unique to a user and information unique to a voice 
recording apparatus. 

42. The voice reproducing method of claim 30, wherein 
the file is associated with index information that includes an 
identification code based on predetermined information 
including at least one of information unique to a user and 
information unique to a voice reproducing apparatus. 

43. The voice reproducing method of claim 31, wherein 
the file is associated with index information that includes an 
identification code based on predetermined information 
including at least one of information unique to a user and 
information unique to a voice reproducing apparatus. 

44. The voice recording and reproducing method of claim 
32, wherein the index information includes an identification 
code based on predetermined information including at least 
one of information unique to a user and information unique 
to a voice recording and reproducing apparatus. 

45. A voice recording and reproducing apparatus for use 
with a recording medium, the apparatus comprising: 

a memory for storing predetermined information includ- 
ing at least one of information unique to a user and 
information unique to the voice recording and repro- 
ducing apparatus; 

a control circuit including a microprocessor for generating 
an identification code based on the predetermined 
information; 

an an alog-to -digital converter for converting an analog 

signal representing an input signal to a digital signal; 
a digital signal processor for compressing the digital 

signal to create voice data, wherein: 

the control circuit records to the recording medium the 
voice data and index information of the voice data 
including the identification code, as a voice file 
haying a name including a predetermined extension 
consisting of one to three characters, 

the control circuit reads out, from the recording 
medium, only a file having a name including the 
predetermined extension consisting of one to three 
characters, 

the digital signal processor decompresses the voice data 
of the file read out by the control circuit, and 

the control circuit detects that the index information of 
the file read out by the control circuit includes the 
identification code; and 
a digital-to-analog converter for converting the voice data 

decompressed by the arrangement for decompressing 

to an analog signal. 

46. A voice recording and reproducing apparatus for use 
with a recording medium, the apparatus comprising: 

information storage means for storing predetermined 
information including at least one of information 
unique to a user and information unique to the voice 
recording and reproducing apparatus; 

identification code generating means for generating an 
identification code based on the predetermined infor- 
mation; 

analog- to-digital converting means for converting an ana- 
log signal representing an input signal to a digital signal 
corresponding to voice data; 

recording means for recording to the recording medium 
the voice data and index information of the voice data 
including the identification code, as a voice file having 
a name including a predetermined extension; 
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file reading means for reading out, fi-om the recording 

medium, only a file having a name including the 

predetermined extension; 
digital-to-analog converting means for converting the 

digital signal to an analog signal; and 
detecting means for detecting that the index information 

of the file read out by the file reading means includes 

the identification code. 

47. The voice recording and reproducing apparatus of 
claim 46, further comprising means for setting the informa- 
tion unique to the user. 

48. The voice recording and reproducing apparatus of 
claim 46, further comprising file number generating means 
for generating a unique file number in the recording 
medium, in which the identification code generating means 
generates the identification code based on the predetermined 
information and the file number. 

49. The voice recording and reproducing apparatus of 
claim 48, in which the file number generating means sequen- 
tially generates successive file numbers. 

50. The voice recording and reproducing apparatus of 
claim 48, in which the file number generating means sequen- 
tially generates random file numbers. 

51. The voice recording and reproducing apparatus of 
claim 46, in which the identification code includes a dis- 
crimination signal for indicating that the file is a voice file. 

52. The voice recording and reproducing apparatus of 
claim 46, in which the recording medium is a memory card 
which can be electrically and mechanically coupled to and 
removed from the voice recording and reproducing appara- 
tus. 

53. A voice recording and reproducing apparatus for use 
with a recording medium, the apparatus comprising: 

a memory for storing predetermined information includ- 
ing at least one of information unique to a user and 
information unique to the voice recording and repro- 
ducing apparatus; 

a control circuit including a microprocessor for generating 
an identification- code based on the predetermined 
information; 

an analog-to -digital converter for converting an analog 
signal representing an input signal to a digital signal 
corresponding to voice data, wherein the control cir- 
cuit: 

records to the recording medium the voice data and 

index information of the voice data including the 

identification code, as a voice file having a name 

including a predetermined extension, 
reads out, from the recording medium, only a file 

having a name including the predetermined 

extension, and 
detects that the index information of the file read out by 

the control circuit includes the identification code; 

and 

a digital-to- analog converter for converting the digital 
signal to an analog signal. 

54. The voice recording and reproducing apparatus of 
claim 53, further comprising an operation portion including 
a plurality of buttons for setting the information unique to 
the user. 

55. The voice recording and reproducing apparatus of 
claim 53, wherein the control circuit generates a unique file 
number in the recording medium, and wherein the control 
circuit generates the identification code based on the prede- 
termined infonnation and the file number. 

56. The voice recording and reproducing apparatus of 
claim 53, wherein the control circuit sequentially generates 
successive file numbers. 
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57. The voice recording and reproducing apparatus of 
claim 53, wherein the control circuit sequentially generates 
random file numbers. 

58. The voice recording and reproducing apparatus of 
claim 53, in which the identification code includes a dis- 5 
crimination signal for indicating that the file is a voice file. 

59. The voice recording and reproducing apparatus of 
claim 53, in which the recording medium is a memory card 
which can be electrically and mechanically coupled to and 
removed from the voice recording and reproducing appara- lo 
tus, 

60. A voice recording and reproducing apparatus for use 
with a recording medium, the apparatus comprising: 

an information storage medium for storing predetermined 
information including at least one of information ^5 
unique to a user and information unique to the voice 
recording and reproducing apparatus; 

an analog-to-digital converter for converting an analog 
signal representing an input voice to a digital signal 
corresponding to voice data; 

a digital-to analog converter for converting the digital 
signal to an analog signal; and 

a control circuit for generating an identification code 
based on the predetermined information, for recording 25 
to the recording medium the voice data and index 
information of the voice data including the identifica- 
tion code, as a voice file having a name including a 
predetermined extension, for reading out, from the 
recording medium, only a file having a name including 30 
the predetermined extension, and for detecting the 
identification code included in the index information of 
the file read-out by the control circuit. 

61. A voice recording and reproducing method, compris- 
ing the steps of: 
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storing, in a voice recording and reproducing apparatus, 
predetermined information including at least one of 
information unique to a user and information unique to 
the voice recording an reproducing apparatus; 

when recording, converting an analog signal representing 
an input voice to a digital signal corresponding to voice 
data, generating an identification code based on the 
predetermined information, adding the identification 
code to an index of the voice data, creating a voice file 
having a name including a predetermined extension, 
and recording the voice file to a recording medium; and 

when reproducing, reading out, from the recording 
medium, only a file having a name including the 
predetermined extension, converting the digital signal 
to an analog signal, reproducing a voice from the 
analog signal, and detecting the identification code in 
the index of the voice file. 

62. A voice recording method, comprising the steps of: 

storing, in a voice recording apparatus, predetermined 
information including at least one of information 
unique to a user and information unique to the voice 
recording apparatus; 

converting an analog signal representing an input voice to 
a digital signal; 

generating an identification code based on the predeter- 
mined information; 

adding the identification code to an index of the digital 
signal; 

creating a voice file; and 

recording the voice file to a recording medium. 

4t * * * * 
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